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 his papar was preprrad fer praaantstian a t  th Second Annual Canvmntion 
of Andhra Pradalh C h r p k t  of Xndisn S w i  ~ t t ~  of Agrlrul t u r n 1  E'nginmra a t  
fnstf tute  of Engineers, fiyderabsd, Jan. 7 ,  1 9 8 2 .  
'.7r .mgintwr, Prlnci pal Iqrf cu1 turrl M g l n w r ,  Ressarch 'fechnicf k, ICNIW~ 
Scni or Sci entiat and T r d n f  ng Advf aar , AICRPDA , 
Anlmls m~ a mjor $arm of rgrfculturd powrr i n  fndir ruld urfml drrwl 
inrplonsnts haw suolverl ta a hfqh dogrw a t  rfnpllclty Md pc,?f~r#l  omr 
r long period af Cim. A cclrrprtfaan fs mdo h~tnwn sanr irprowd archfnory 
a d  ths t tddi  t1-1 w ~ l t i ~ t y  i n  t o m  or r i ~ l n  ~rprc i  t p  r ~ k d  d-it, ~ i w  
an-fiam dr t r .  It is shown t h t  th l iv ld  c.pclty of thr ilproved wdllny 
i n  ucually Nqbr t)Mn thtr tradf tianal mncMmry and thrt tatrl draft lllght 
k, Nghbar or l m r  dupnding c.m the prticu1~)t opardtion. 
Ihfmls am t b  cAfarf sourn of pmwr i n  Indian ~grlcultum with mm thur 
64% of the m r g v  f nput in taming crriqlnsting from anJml roum8,  This 
buJ3 i xk  pbnrr rurourcv i n  fnd in  ir ~ x t r u m l y  vs~luablur and 1 t I8 ialpofirnt 
that i t  bs urcld t o  th fuJlest vxtlvrnt /Subra)klmrnym and Ryan 19751,  Many 
implmwnta u s i n g  miml rvnrrrgy .ar mtf w p w r  ham irvolwd to a high d o g m  
cf sfnpllcfty ~ n d  jwrf~qctdan owr thawandn of yoara (Rammasly 1976).  
hphaairn nn tJw d~*mlopnsnt of animal drawn laachlnor aind inpfr#mtr dr qlm 
to  bttcrr utfllsd tb abundantly avallabl~ nniml powsr and d m  to irqpmvr 
thsa mchiwry for tdmtly aoaaplotion of  t i l f n q ~  opurationr d d  to i n c m  
and stabflfze crop yield# t o  mrjt ehrr growinu food d ~ m n d  of fncnarfng 
popolntlon. 
In tb l a t u  1950s ,193 m r l y  1960s cnnsidarrsbl~ clfortr nirrat king put 
into thrj &vetopmnt of d m 1  drawn wtwaltrd tool c;rrrjt+rr &Dl') . T h  ADT 
, 
f b  a f r m  w i t h  tyr3 wht~ls t c *  wnich a fcrgcir rmgu o f  imp3+110ntn cdn h 
attachad. Tb f r m  pmvLdBs horf zantnf and vurti c ~ l  l tbbi f i  t y  to thr, 
lrqpluments, r e  mann of &pth adjwtnrjlnt of tho f~ leununt ,  and a a t m h m f ~ d l  
d d c e  for l i f t ing tk;; i n p l w n t  for transport crr lowring i t  into tb 
warking p r i  ti cm . This mncept nuwr btcutb p p u l  s r dm to mchmfcal 
ductdon of tracton. Jr! mmt years thsrrc, hlar 
tho ADT particularly far uttr f n dryland agrdculturra when ylrldr mm 
p~wratty quite low, 
Ms prfomnce of tht9 b I &  ttwl chvtrfar amt it8 attachant# hw 
k n  wry smwmgfng I n  t v m  rbf Iwmvsmnt in tfmlfnnrv furd pclc~lrfon 
ak operat fw.  Rtrkfng with tr~ldit ian.~l  Inplt?rumtm i r  oftaun rtmnuolv and 
asrrociatcbd with  wry lw ratus of wrk ~utput  (hn&1l and Shrivortaw, XPUf), 
Tho cnnvrpntf!~ml animal drawn mc)llm@ ndnllnblu i n  ?ndf~ c c l n r i ~ t  nf r dki 
~ m x l s n )  p low ,  bukhr (bl ldrp h*rruw) .~nd Tip7n I#wdrl,rl of th t h m  HKdrn 
furrow 3prmbrs and J fwml i n t o  whi cd SEWO is m t ~ r d  by h n d  Ir)zf#rst#fn 
1979).  ?he lntt,?mati3n;lf Cmps Rwrro,,rch Inrtitutrs Pr;r tb Sro&i-Arid !4'?Oph 
(fCRISAT) , Tndlan C ~ + ~ u n c i l  n/ Agrf c f l l tur~ l  Rtnstzarch (ICAR) , rgricultutri 
universities f n fndla, .~nd nany prl vat&% ~~ntrnprunsurr nra, pfacing c a r u f d o ~  
able darpharsir zn tha dtraig? ,~nd drrmrlopmnt of farm machinexy. 
Rosuarchurs arc! m n v f n c d  that t h  fripact n?' niw d~+nignr af machfnur i r  
masurdd mt s ~ l ~ l y  by i t#  prfomncca &vt ~ V B O . W C ~  station# but mm .f~l!pOrtMtfv 
by thrr extont to  whfch i t  f a  ,~doptud by famrrrr. A ctorcr working nrlatfan- 
ship btttnslan mauarchrs and famra, whf ch purnita fI~rmr8' d g m l i m t f c  md 
rsoci rrrzmdc anv i romnta  t? in flu on^^ thu nuv d u a i p 8  and pwfommm I8 
consi dumd an f q m r t a n t  I nqrwdf un t r f th. farm mchfn#xry rsr~larch In Xardng 
system pro(lr3m st ICRISAT and At1 India Crmrdinatud Reusarch Project  i n  
Drylsnd Agrlcul ture  (AICRZrfMI . 
ArCRPDk and YCRISAT haw ban inmlvrad r i n c ~  1978 i n  o mprativa ondam 
rdbbearch project on P.rrmfng ryBtomn i n  tJlsw vi l l n g ~ u  - Aurupdlle, Kanmrd, 
Shirapur, and since 1981 i n  Tadd~mpally in diffcrrunt agm1imat ic  ant! rwi- 
mnomfc sub-region8 of Ctantral Ptrni nsoiar India. I n  Taddanpslly the ma 
o p r a t i c n  is t h r ~ u g h  the Andhra Prndssh Dcpdrtlnent .,f Rgricul turn, 
-13 ocal* ruplfcatcrd clnprrrftwnts w h i ~ h  c n#i#t(YICI of wing thl) 4 
bm3bud and f urrm ( B / F )  ~ n d  r m  a f l  .t t land EDmd@-mnt, md t? l ( t i t io~f  
f wllannta  nn f la t  cnanllgrtmnt I ! ~ ~ M E I C  uith thm' ~mpping ryrtom uwm 1tut98 
in 1876-79 a t  Shfrapur, Rtnwra, md lurapallv *ff lId(l.8 to obtain pnifdt&aq 
fnftmutlcvr a t  a l l  thre* I *..itl~tnr, fnv-lving .nu I ~ n u r  a t  arch villrp.. P b  
three tmtmnts  pmSt tha, tstatimq , . f  t w l  dirtinct cnncsptr, In t b  N n t  
instanco a packngr;, .,I f mprnvrbd mzhl mry was crmpmd ng ia in~ t  a podngr, 0 i  
Thsl t i  rst mnaglrmnt 8 y s t b t ~  urccra! o t t d c l l t i r ~ n a l  flat c u l t l v o t f ~ ~ ~  8p8tcH 
trafff c zt~nes and cropping z, )nos. Qpw.~$i rmal racalo watorrbd &red oxpsi -  
mnts on self l and wter  nanagam~nt surd crldppi ng ryrttanr urinq the ADT krgan i n  
1979, frr a l l  thrw vdllagur. Sini lns  Opmtf.~nal rc~lrv waterrbd &rod 
research was atartod at Taddnnpally v i J l n p  in Wodak dirtrlct in 1981,  a8 61 
O B f B C T m S  r)q ON-FARM UCSWCH 
1. To test, adapt, and rn:arure* thr* p r f  ,mncr: rJf tha pmgpectiw 
fan?Ling 3yctrzm t w h n ( ~ l , ~ ~ i  .n f.lrmsrrf f i ~ l d r ,  
2, T, invlvc fannlrs in th: techn~,l,jry duvulopnasnt pfocyao and to 
idcjntify appr~prlsto I P . ~  f , f  grwp actfun amnng fanrrrs for 
adcjptiun of watershed hasrjd syntcn t d f  rwsnutcr, demloprmt and 
rrrclnag~nen t
3.  2'9 claseas tb m d e  and tuchnicsl purfomnce and ;I'anrrr' 
<~cceptabf lit y c f  thu "impreuwd" fixchlm~j and mjrrclq@t!wnt ryatem 
wrnpnred tc f h i  "traditicnala syrtsmr. 
In this paper llrp am cGw.f&t3nq only tho tuchniml p ~ t f o ~ a r n a  M 
mciuln0,ry ryrt-. 
i) Tmpfcultar. ?his 1.m fa intsmaudietu mft k - n  thr, pc;arrr 
mum, I .o. a p?r cf bud Jocks rod th iqpliswnt , Thrr unll t rmlghr Qbout 
* 
200 kg ~ n d  m ~ f a r t a  of 3 ~ r t m ~ l  frnm r k ~ o l r  ~ n - . ~ l a t l  r?n two p u n u t f ~  tin#. 
Tb bullolcks arc+ hltchrd to tha "raw cha\tyyl! ~s bwm with a p k v .  The hcrrf- 
santal anqln sf b a n  c2n b~ L?djuartrrd t 8 7  ~ J i m f n d t c ~  thy effect of aninur hrfgbt 
upnn t)#, mrkfng angle ~")f  tht* inpJnmat. A t  thr mar s > l  th8 tor71 carrfet 48 
a A70 m lacg t ulbar In uhlch r rdnrqv of lmplmmnt# ruch as p l o w ,  ridg.rr, 
cu l t iv ,~ t i r>n  t~l-ls, f+?rtill aur ~ ; ~ p l ! c 3 t ~ ) r ,  pfdntr:r$ @tc, cdn hC ~llrwtf~d wf t h  
simple U-clamps. A rrsc.\lnic;o; I!ftSnr) mtchnirn fncllitntmsr th. xairfng of 
the fJ7plemnts fr:r turning ,-nd tr,rnrpnrt. 
i t )  Xgrikart . Th*, !csrlpn fs harfclcllly a jmf lar  t r l  tha Tmpicultar wi th  
sam rndlftratlr,ns i n  mrLriri?l ancJ ce~n~tnwct!vn mtkulr, T h  win fram of 
thF) Agrlkart j.r utxl~ nu t  7 1  s ~ ~ + c . I  ch,-nnula. 
i f  A This ? : w  eose tWhf f b  J b f m p l ~  '7" bar )WVII)(J k d l l  dnd 
cver canter l i f t  m~chntxm. The ht ,r:zcintal h ~ m  a n q b  odjurtmnt 30 do- @ 
ahoteening 2r Ienqthonf .y t h ~  telercopfc I !trk at  tho contar, Cuf d@ whr8ld 
nre claqwd a t  bctit rrr;l:; )f trx:lbsr +111d a r ~  a l w  uat-)/J for dgpth adju8tSbOnt 
& trliding the vhsul smul 1.1 the ' I?' clanrp.. 
1 .  &-f3nn 3tu':tl vi!jz,*pc~. -hc* r r t ~ i l l  Iitlrf c4pac.i t f ~ r  and total bullock 
burs to c w p l e t e  th dffferetrt ~ i ,por~ t i~ . r t~  in  thruo mdchi~klty/mnapmnt 
system at Aurupalle i n  1978 79 are glvun In Tablo 2,  Tho tim rsquind t o  
complete dach operatlsn 'In ~ o r h  3: ~t wan rw.?rtJod f ~ r  the Tmpimlt~r On a a/? 
system, Tmpicultsr cr! the f l a t ,  and tradf t ional ioplamntr an ths f l a t .  
Rr TropfCw1tor o p r a t l -  Qn the a/? inclu* c h f r l l n p ,  m i p  mldkud 
plnr inp,  d d g i n g .  ~ l t f ~ t h  v l h  d u c l f ~ # ~ p ~ ,  &d .doming, p2- 
w i t h  i n c l i n e d  p l a t e  Wt planters and Intarrow cultiwtian, Mw t m d i t i d  
OPMCI- am PJQ~W with tl* k s ~ i  p l m ,  U r i n q ,  .aring w i t h  U* Hpar, 
rrnd cornring w i t h  a plm, and i n t e r m  cultivation wf th a J a v l  h t ~ .  
Tho date on trsditiaml ~ p e r a t i r ~ n s  a t  A u ~ p n l l u ,  S N t a p ~ r ,  d KMUN 
vf 1 lsgr, for amrage h u m  and bulltek 1dkm hours Wr hsctsrr far growing 
mjor cmps 18 given f n  Tablo 3 .  7h0 dnta ropmrrpnt.<t I 8  ern avrrbgu of 
ebrrn years fmn 1975-76 t o  1 9 7 7 5 8 .  Th. h u w  Md bullod Jabor we pr 
&nrara and Shfrapur l a  given i n  Tohle 1. 
Table 5 provi llrPr o ~ q w i s ; m  hrtm~can th fialcl cnpaci t ie r  rchfuW 
with A D T t  In an on-farm si tuatf on mnpsmd t thnt acMlrvw~3 a t  thr ILIRTSAT 
Center. 
2 .  Choutkor Vf l l a y o .  7hw fcilllwi ng nnchinijrry uaE tcrrtcd st  Cbutkur 
v i l l a g e .  
a )  TrerJi ti anal : Plm, blntltr h a r m  md p r r u ,  
*b) I?mprcwd traditional  Fcrrtllf zur attachmrrnt 2 0  wrm. 
6c) Agrfbar: .Wetrps. 
Cd) Agrikatt : P l o w ,  mtctr blade harm,  and 
rretdf ng (hand mturi ng) . 
A tt?lesmpic h ? n  war attaahed tr, t b  Aqrikart and trddf tirmal iqpl4mntr 
for recording draft wi th  a mechanical dynmmuter. The arrangomrmt Cdr 
attaching t h  dyn-tor f n th Aqrf Lnr wlilr donu w i t h  ral lara end a ropo 
t i e d  to the yoke. 
Soil a~mlp1en rem tarlrsn a t  thrs tfm* of woch operation ta daknajnu the 
aofl mistun cx~nclitfon vhfch f~ an fmpflant factor affecting thr, dltbft. 1T&C 
dbserva t jom 9n the draft requf ramn t , clcrpth of opcrra ti on, t k r i  ti cel and 
actudl  w id th  of coverego und tim required wem mmr.led. Th, f i e l d  
*These  inp lemnts  wem develcprd by AICRPPA. 
&These iterrs vets rupplfsd for tes t ing  by l&kk Agricultural Centre. 
aapscftfw aurd bull& pair b a t 8  far plWng and cultfwtdim crp.t(~tfaa 
givun i n  T * b l w  6 and 7 ra9$mcth; ty .  r)rr dx8ft  pima in thr t w o  $8 w 
snrraqe of roveral m?ilfnye tabrn in tbr Natd, Fhr k p t h  o i  op.rrtl;lan u u  
nskss*~red with a depth qalcpe, me .wtuaJ f i e l d  cap6citv (UCI i. -30ttlaW 
by th f.lllwfn;l f3nrrula. 
f )  On-Pam study vflJsgea! Thav rtuntwr nnd typa cf upratdona mpfrcrd 
dropsnd. umn tlu, rystea qf ,mn;l9r,mnt IFsLJr 2 ) .  ?ho thrmt wrtw oc?~lgrrW 
st Aurupalle r h . ~  that f l a t  manaqwmnt ncwdd s i x  nprstlanr and tho a/? 
r r y s t e ~  of Mlurgemnt nitw o p r a t i o n ~ .  Though Cham nrm lWW up.rationr an 
tJw 8/? rystm, th bulfock p i  r h w r  mquicuont  pur hctarw 18 l e ~ a ,  T b n  
am several clrplonations far t h i s .  Them f r  a rpci ffc track for bull-  
and Tmpfcultat whmla,  whiah tmda to  incmeso t h  sped ond thua crc#yrletsl 
thP w r k  facstsr. On the Flat system tho bul lock  p f r  bun urfng trsdltdonrl 
faplrlemnts d m  ILiqbr than w i n g  the Tmplcutt:w, though th numkr of 
operations sro sarnb. Thiu $8 & m u m  of diffamncct in width of  covexapo 
wigrent mchinecr prforminp similar opuratlrms. T t m  t rbd l  ti anal blade harm 
covers abaut 60 cm i n  nnfa parrr vbrsas the Trr~picultrrr cultfvcltrrr CovrN 150 
cars i n  o m  pass. Interrrw c u f t f v a t i a n  w i t h  t radi t ianal  boo mwrs about 5040 
nrs i n  one pass whcr~ar  ths Tropicu1tc)t Cnwru 150 ma i n  ow pd.8 and #a on, 
Thtr cul t i  va ti an, wwinc3TJpl ~ n t  f ng, nnd i ntrrrrcw cul  t fvatfm opersti anr 
are  mmwn fsr a l l  t h n ~  syattms. The f f e l d  capacity of uultfvatfan on thr, 
f l a t  wi th  the l~cal bladd harr'w 18 10-30X 1rrwl.r than th Tropicultor uultf- 
v a t i s n  wi th  sweeps brscssse '31 the width t ~ f  covaraqe. It should be nrontf& 
that fameru haw generally mt h e n  vary ~ a t i r f i ~ d  wf t h  the qudlitg o f  d- 
ing done with s w w p s .  As P result 9 blade hsrrw i~ ncu 81.0 a v a f l a b l a  f o r  
the m. T J e  difference i n  the f i ~ l d  c~pjcf tior of ths Tiopfoultor an flat 
and B/P system for cult ivation,  f i r t f  l izor application, plant ing  and intarrow 
opratforu fndicatr;.~ tho ~ f fmt  5f hrving r p c f f l c  track f o r  bullock. ruJd 
Tmpfcultor w h l s  i n  the a/? syutsm. Thlr a l # ~  eruurw that t h  f u l l  wfdth 
of the implearent i8 wed a t  a l l  tims. 
* urs -1. IUM ~d hi- 10- ppr men i n  U*UUD~.I t a o p r J 4 h 4 *  
m r f w  b h m e n  lxatfnnr de$##1p3og upm tb b.1 t p p ,  cmpplng ryrtm, 
4 
climtfc mvrd1tfcm, etc. /Table 1). T b  -rag* of thnr y.rm U4t1 ILP75- 
7C to  1977-78) tm hullan and bctlioclrr 1nbt.r urn a t  tm lacartJon# fnd;lautw 
tbst f u m  .n rlfirds s t  lurupalla r q u i r ~  highor bullock Md hw, 
P t  ha"tdtr6 t h n  fa- c*n Vf~rti~c:lr a t Shiraput an9 JtMmard. ?b Vettilofl 
at  SJdr?pur and W n w r ?  bl@?- )Urn 1) dffhrvnt  rwqufmmnt of krlJncL8 Md 
h n  l a h r  usu b~causc. r!f i?iffemt cr ?pit ing syutmw, 8011 typ., md  ida all 
pttrrn. A t  a n t 4 r r c ~  cr:p am q~:m e m l y * f n  ths ItharfC swam uld lcbor 
q u f  rmnt I n  c vn=.mt r~trrl! in t h t  se*i)#rrn, whrt)i)a , a t  Sutapur C#t?pil m 
gmrm p r e h & w n t ! y  i n  thcJ rq'd satran. 
?"he human anll  huJJrch l a t r~r  uaw in thn, wnt*itdrhd h8d f d w n ~  l y # t (  
tcorchn-71- usfnu t h t  trcrpfcuttor 7n tr/r ryartwar ,it Aurupalls i n  1979-60 indf- 
catus thnt the  ust! r f  iarj>rnvod tuctmr~lrqy h v  c*.r)ngldulruhly rducod th huarrn 
and bullock lahir  i ~ r  mtrrhin~brrj - j w ~ d t  f (  r ! ~ ,  Th* t rx i~r r i~nm i n  th6 V ~ I ~ E I Q Y I  
hertl wu arc4 sxpviwntinr;  w i t h  imprnvr*~! tcwhn~ll-;~ty i n  V~rtin~l8 ID thdt in 
the first year (1979-30) thr tota l  hu l lock  x~~7ufromnt for thro impnrmd 
syaten w ~ s  abgut Jrlutrlt~ that r)f t r,~(l l  t i t j n ~ l  1tjstc3 (Rabllr 3 and 4 )  , Thfo f8 
rnostly h a u s e  * i t h  !c?twlopmnt ,parati nnr . "Tb bullock wtl of 151 t o t a l  
hours per hctnre  ~lt  K~nearb  vi llsgs i n  Akfjla rllstrict is influtad by t b  
fact that th! tr3d.I t f r n s l  fmplumntrs ware used frrr nrcwt of the, apordtiona. 
If we lmk at  the Elyuru for Shirs;iur vi 1 lap1 i n  Sh, lnpur dfctrfct t h  total 
bullock ~quiremont wcrv 11nJv 91 h $urn i n  th y4.m 1979-60. m n  ~ N I  $4- 
was alm~st 90% hi yhsr tk4n thc, rradi tionnl I r ~ l l l ~ k  I a b ~ r  uro r~i 44.5 pbfr 
hourr/ha, ?his vas kcnusr ~ l f  tk impr,-vd clrvublu cr~pping at intrrc~~ppfng 
syrtews. Sfnllar rwsulte arhovn Lv Ryan ~ n d  Snrin (1981). 
ThLf 3vera11 I.u11r,~ck dnd h w n  1 a t ~ r  rgufr~*tmtnt for machinary apcrrrdttlanr 
a t  Konzara and Shirapur village mi rht nct be much lus~ w i t h  thw iwmvrPd 
nysttm because the extent to whfch t h  d t ~ w l n ~ t  opratlon# of plowing, 
chiseling, harrowing, ridqi~~lg and &dfwdnq have to b mpsatBd after nunbr 
One of tho objwtlwr a l  crr-famr c a r t i n g  oi ruahlm~ i 8  to ul+ru i t8  
prrfwmam undiar naraml fanr CWKfftlw. PhlC mpmJt8 from tho P&dnpUl# 
rillage wterrho(J and ItRfSllf woterrhmis lrslbla 5) lmlfcdtw thrt wtud 
f ie ld  c ~ ~ ~ t i e 8  . ~ f '  rieing op.ratlm using th rm#ctl1tor r t  ICRfSAlP Cmtu 
by r farmer a t  the vi llam is about r w .  Th Meld c1pecf t# of thr 
Tmpfcultar for cultfvatian W bud fnrmlnq opwratfcm f a  hlghrr r t  f'udthnpUly 
tAur a t  M;(mT Camtor whrm~u ths f i e l d  caprclcy hu p t d n q  opr8tian i r  
hfgbor at  fCRfSAT Center thrn a t  Faddanwlly vf llrgr, Tho dl f fomncn $n th@ 
f h l d  capncitfe8 of cultlv&tinn, bed fcmdnp and "lminq may k buo to r w + ~ 1  
nwrsnns l ib@ th rixo of the, bullncka, a o f l  ctmdltftur at thr t l r  of ap#~t io~# ,  
plot r l ra ,  nrtml>er o f  turninqr atc. Thrgrr rlrsultr i ndlcatr Chrt I n  g ~ l r o l  
tumr ' r  cur acNev6, thb) &am teaultn w b n  urlng t h f r  bullock8 with fihrr 
Tmpfcultor as  that 6ch iuvd  n t  n rwblf~arch stetinn. Flawing a t  Taddrmpslly 
was done wry lato i n  thtv dry  seaarcln when rn11c war@ wry dry and hard, A t  
 ISA AT p l w i n y  Qn Vurtlsrfs is urt~allr; r t a r t ~ d  f n  January after hamrtinp 
ths rabf crop of chickp.~  lqnd id gwnprrn . 
i f )  Cbutkur ~f11~7yt:: The . ~ ~ t u d l  fJu1:J c%;~city I.>? plwfny r f th  thu 
Agrikart (single m,ldl?Y~ar~i pLovl l a  ilrlmrat kjub19p thklt uf t b  dab81 p l w .  Thl) 
d r a f t  requlremnt i r approriaantel y thu s s m  frir kjth oprratimr . Thr depth 
of operatiom is 14 cma f:jr t h  mJJl tar/! yluw and 12 m for th. deaf plw. 
There wre 4 . 5  m w i k  u n ; l l m ~ d  jxitchrra ltjft h e w n  t w r ~  pcms of the d ~ f  
plow, the prvsf b l ~  roai~aron i n s  ltlwrbr ti&] J c~,.recl t y  may &Ir tho fcmrr rpwd 
af opernti~n and very slightly hfghvr draf t .  I t  ds aloe) prohble tht thu 
stabflity ~ l :  an ADT pi!rmits bn o p m t i ~ ~ n  t , ~  prcmw! m3re I I A Q ~ ~ M V  and r a p i d l y ,  
Thia aspect m d s  t c  h rtudfec! further using Mth p l m  on farpr  amar. 
The cultivation opcmtian w i t h  thre~ mehinary rystrvau l .a. fwa1 b l a h  
harrow, Agrlbar and iqrikart fndJcatu~r tlwt an incroarer i n  t b  soif merf8tun 
tram 12 t o  22% reduced the draft ( ~ f  l ~ m l  hlada hxrrcw by 36 kg#. Thu &aft of 
Agribar Wa8 tha 8- a t  both mil condftlonr but t h  draft of Aqrikart w f t h  
me meter bLade wan re;luced by 5 kq. The field c a p c i t y  ~f tho, tocsl blader 
harm war appr2xifutely doubled a t  228 ro i l  mfrture whomar the f i e l d  
capacity cf Aqrikart war the sane for both mi~tur6) d f t f ~ ~ ~ .  Tbre wm 
23 cm cwerfappfw ~f the Iwal b l a h  harnw art 1- -.turn rhlch aJru acmtrt- 
butes t o  ths It--r f i e l d  c a ~ c f t y .  Thu ram mt8r w i d r  bl.drr an t b  Ag~th t f  
nmlad t o  l;la c J W  3f rrwris mory J K I  mten *mu the llrrrrl blcQr hullvl~ 
NU cJeMBn s t  emry 50 mrtrrrn. 
The Myher NalE capacftiorr (.f t h ~  Agri&?rt anJ Rqrlbsr eorlprlut to  2-l 
b l a b  hsrrjv are LroCaurt+ ths 3latir~ i n  the bukh~r i8 nrmmrr.  A t  128 8dJ 
meisture the, draft , f rlgrikart b l a h  is 35 k-I l~rs~l than th8 1wd1 bl&& harm, 
thctuqh thr? w f d t h  f rhs l w a l  .?lcltJw harp-w *war 1s.r nncl th. depth of apnrrtfan 
vat the s a w .  T h i s  1sp3ct rwu~lrla furlthor s t w l y  E + I  & t f i d n o  t h  factor# a n t t r i m  
.%tiny to lu-r qarnl"t wf t h  thr, Ayrf&.?rt. HL! ;)f,4%.hf y need to r m r d  a@CUMte1~ 
the fgrcea a c t i n g  In  J i f f r*mnt  cn ja jnent s  fvf t h . ~  iq~lonrant, toat carrier snd 
I m d  nn t b  neck *f frt~llcwk~ whf l u  chu mchim i r  i n  l~parmtlon. 
T h  !raft , f thc tra~lfticmal 9 trru anL! thw k$rr i !~ t  f u r r m  ripowrr wm 
m a s u r e d .  Sep3r~tc  f u r r . ~  : p m r s  u ~ I I  with t h  ti:lri Ior t o  pldcw both 
an.! f ~ r t i  l t o r  kue;!f nq h , < r i  t r in t .~ l  2nd vc*rtl CJI rprsp<?tntfon. An a r @ # ~ l l :  there 
vero a i  x Iurr w ~iprincrs t yJ,~nt thruictr rtlua. Thw Jwrnprr draft of t b  txadf - 
tional Frru furr ~w rponcars was .~tmtlt 75  ky vherrunb t h  d ~ t r r , % q o  &aft of 
Rqrikart furrrw c p n e r s  wa8 &'KJU~ 160 k y .  F u r t b t  dervelc~pnvvnt f #  n q u f d  
t v  ~ lusiqn ,3 f u r r n  aFwMi)r t 8 7  pJ3c6 n w d  ;ln(! f u r t i l i s v r  with th mfnfam 
pscf l l  e drsf t . 
The f l u c t u a t l ~ . , n s  i n  the clr3ft ,lf J r  cal !A WJ+J harrw w r ~ )  highout ( S O m l S O  
kg). The draft f l u c t u a t i + ~ n a  wrw ncqligibler wlth t h  Agrikart a& Agribor. 
rt is m,t known- whetbur tht. N o c t u a t i n n s  in draft ufPwC tb mfk inq  c ~ w c f  t y  
of bull.=c&s? We nckd m.. rs r*#s!arch ti) r l e t c d n r *  huw d r a f t  varistiwu CX 
f l u c t u a t i o n s  a f f e c t  In 3nirwla a b i l i t y  t *  r ~ r k .  
1) On-Tarn - ~ l l l a g ; . s :  Tb f ?rn~*rb ~t A u r u ~ ~ 1 1 0 ,  KJneara, and Shirapur 
v i l l agc t s  w r e  quf to ha,?py with q u a l i t y  nf  r)purationa wlth the Tr9pfault~r. 
A f ~ n r  fanmrs q t  Klrnzara 2nd Alurupllc- hv i?  uacild t h  Tr?pfcultfir on hfre 
basis i n  1980-81 season for p l t ~ i n y ,  culti vdtlon, fortili  wr application, 
plurtfng, Md intarmlturinp n p u a t ~ ~ ~ .  ?hi8 indhtu thrt a 
st Ilbntdw. and Auntplle wi1l.p. . m p t d  M. tml our1@r mn~.pC. fb8 
N l r  c3urps br8 h n  R8.1S/.iay for a l l  ~pmrtluru rNch 18 r .ubrlam .db* 
Thra actual mat has h n  wlcu1et.d t > 5, &.but R8 .  25.. )$/thy ( u w g r  
at al 1 9 7 9 ) .  
f i )  Chnutkur villnly,: The h m r r  nt Chr;utkur wnr hrptyl with thr mNgl 
and qual i ty  ~f cultfvat im with thb ~n mtur :dad@ brhfnd thr Apt1k0tt4 
of the sugymtf o w  and rwctli 'YU frvsm tntnctr# am mt+d balclw. 
P )  ThOm shwl~! ?at pcrvision fur ;lwdng thu >lark harm from th 
1 m r  sf u'cr i n  t ? ~  A r i k ~ r t .  
i n  the mchfnc. fh mulacturern nw:f t jMy .lt tontft~n tcj improw and 
m i n t a i n  thFl quality c~f machine. 
1) Tho T r ~ y l c u l t ~ ~ r  (wherJlcJ trxd cartfur) wi th  a mft c~f bullock 
using in;lrcvcjd tschmlm~ can mlnaab tf f f l l  2-3 tlm8 m~t+ Isnd 
as cr:mpro(l t n  trodftiqnal fnplsmnta,  dbmndlng upon thu roil 
tYP@ 
2 )  The Tropicultr r has a (;treator aJvvwitap when U& tm the b w d w  
and furrow ~yrtcm ar cmnparoJ to t h  f l a t  rryrtrum. 
3) Tlrcj use c f  farmr's Lullncka fijr th Tro:)fcultcrr i n  a l l  the 
.illage# hn not afdact~d the ffoJrJ capacitv uf tho mcrh3m~ 
tmpmd t o  rcrul ts achf~vtrd * In a ruarsurch wtntir~n. 
4) A t  Ctwutkur vf llaga the Agrfiart vith ?)nu mtor bfod@ and 
m l d h r d  plw hr rhwn a 4 u f i n f t ~  hsmfit ovvr tb local blade 
burrow and 41~1 pl  r i l l  f n r e s p c t  t <, Jtaf t rquj m n t  md N&l d
capacity . 
5) The mmtps on thc, Rqrcttar Mvcr nrit shawn any rfgnlffcant 
fmpmvwmnt owr the kgrlkart !Jade harraving i n  r r r p ~ t  o  
cleaning, drof t rquiremnt, and mvurayrr . 
W a l ,  R . R .  an1 Sr lwus tov~,  K O & ,  1981. Ikapmwcl ~nfnal d r m  f r a p h -  
mntr for f .~rmlng i n  tb d - ~ ~ l r i d  trr>pfcr, AUA 12/11 3 3 w f 4 ,  
Spring 1981 , a 
Bfnntmyazr, H.F., Chodakv, H ,D. and Thjotrtein, C .6. 1979,  t % # o w l r t ~ ~  
m th Smr)r?mics rf Trdct;t?/d, ihtlltwkr , ~ ~ t l  w h O U l l t ~ ~ I  tml cnrriorr 
i n  th s d - L ~ r f  trc-ydcl <?I fntli r ,  ;?rcrruntrtd a t  ILRLarkum ~ x r )  8wfa- 
mnmi c ccmrt rai n t  s t Juw Jrlpmlnt *lf arud -a rf t! t ropf cdl aqri- 
cultufu. ICRISAT, Fuh. 10-33,  1 9 7 9 ,  
J d h a ,  N . S .  1379.  fntorcrryqling i n  trndi t i  inert f,~rmln(r ~ y a t ~ m s .  
Prqrass report 3 ,  l5mm7nrfcs Prfyrsm, ICWISAT, Patanchrrrvr , 
R.P. 502334, India. 
linghavan, W .H. anJ iJrasanna R J ~ ,  D. L , 1979.  Cxpuri m n t a f  study of 
£-rcea i n  J l )u l l  x k  cart. Prf !c. Intff .rn Acad~ny c ~ I  Sci . wl 2 ,  
part 4 ,  Doc. 1979.  
~nmaawomy, 1r.S. 1 9 7 8 .  Thu mjn,rgum*nt f * f  .~niml umrgy utilizatfnn fn 
fndia, Yrrsent~d at thcJ Intcrn~tfrunnl So~min~r r.~n Emrgtl b f d  a t  
AJdnf strati v ~ t  Staff  C c 4 l t l g r ~  f Sniff n , Nyd@ra!)af!, Oct 1978. 
Rynn,  J . C .  m! & w i n ,  E .  1 9 8 4 .  Ec?nrrmics of to~hnolnl~y optinna fit 
Vtjr t i~~1 .r  i n  thl: rrll Y tiwvaly rlcrpnlfn!~lt~ rainf,) l l  rd~qfona 01 tho 
Indl an so.d-arl f t r ;pi cs , f y m v i  ni: th: mnnpmernt of mdin  ' r  
d m p  t l ~ c &  s:,ils, Er.)cmdings ~f thr r;~arfmr nn h i p  ltlsck 
soils for incrtms~c' yr:&ct f iln uf ccroala , pulrur dnd of J rtaerlr , 
Wttw l h l N ,  May 2 1 ,  1 Y B J .  
Submhrunyan, K . V . ,  an2 Rydn, J .G. 1 9 7 5 .  t l w t ~ b t ' ; r ~ k  a# n #c,urc@ OI 
F a r  i n  Indian A~;ricultur~~* d 5rit:f r t ~ l v i ~ .  Occnriandl pnpr 
Ng . 1 2 ,  Eccnomf cs DeparQlrtint ICRISAT , Ily lcptahdd, I n d i a ,  
J u l y  1975.  
T h i e r r ~ t e l n ,  C.E. 1379. i ~ : ~ ~ r i ~ l i t i t r s  PI mc!~2nitlng rainfed aqrfmltus 
i n  the a d - a r f d  trrqfcar. Yre8onltscl n t  IX Internutf onaf 
A g r l  cul turd Engi ntwrf ng: Cr~ngraror a t  Ear t tnnsi ng , N f  chf gan , 
USA, July 8-13, 1979,  


(I Y.urur i ncj and 
Crrt! l l x a t l e ~ . ~  
ln ter f  u l t  urs 
S I w i r ~ y  and rvaarinq 
TBH 1 Tots1 B t ~ l l o c k  Pair Mmtrr per hectare 
Tm Total Male Ldxrr Hairs per hectare 
%zny and paatrainy u r s m  crapplnq 
biuiny ..urn f a l l w  .ru 
cF-mt rainy seermi fallow area 
A W r  use figptur arr male hours rrquir*d Zor 
machinery aperat- anly 
--* - --..LIII - 1-..---1. 
'Cr?Zr19. -.- OperwtLkm M11y 4lWb8Wl 
-- 
rcnrc*xdl.l-. no- 
rrac - -  TBE' TlYl 'EIIS- 
f h r ~  ( M a  hi .. 
-me--- -L* &-*l.-*~**"- -1 mamn 
k V l l ~  Flwrnq 16.7 26 ,b (. (. 
Cul~lvat  ion 1.8 7.: I - 
UCLging 3 G . ?  dE . 2  ,* - 
Hurari r q  It, .  x 15.7 - a 
farnotlam r. . W  3 3 . 1  I. - 
Fsr ti Uxsr n g ~ l ~ c r t r t m  4 . 1  b.2 8.0 9.3 
Sawing J.0 * 7 . t r  5,s 10.9 
Intrrnrlture - 1 4.8 C,h ll ,7 53.7 
Interculture - , 4.;  a .  L 3 .Y  4.3 
XntercuLtur - J 1 .B 4 . 1  5 .6 3.6 
Cultbvat loti s r idyihy - 5 . 3  b .3  
r " l- .^ r * - -..  *r*m ---c--.-*-C.--.yU 
hH .f' ?L!J.  ., 39.0 47 .A 
. .-.-.*- - .- --- *.r * *  . -. -*.-.-r-*- 
jrl(wirr~ (bxclA). )CYrtara . f  . . t  L l  ! * ' l  " - 
)Urrr.mrulruj ,liocra.) 4r  4 2 . 7  .. - 
E d  farwattrn v.!: 9.u - ..) 
SorSriq k fcr t l i l r u t ~ ~ t r i  : . ' I  ! 5 ,  l L 
Inttarcdltuxr - 1 1 . 4  Y . 0  w I 
Inter?a;u!tux* - 2 4.8 4.5 - - 
Intarcl~Lture c 3 J . l  2 . 1  .. 
UWrrr~ 5 . 0  9.9 I - 
-" --*. , .. -..-.I- 
. 2C19.0* - - 
L - C  
A l l  dave1qa~rr.L rrprratrcna prior tc fMcl frrfkstim. kin W a x .  villlliga 
vrre crxrisd chi? wtth L 3 ~ 4 1  ~ a p l m n t l .  Thin mxpldnn the much t ~ l g h l x  
f~guroler. 
mid - Tokrl hillock, puir Mure  
mqa - wal nalr I&or hours 
Ckran Plkrr or# f i l ~ u r s ~ l  axe rslJL b x r  rwtrod far wrrtJrWy qnr8tiasebrly 
- I- ...I*---.- 
'rota1 20.30 19.14 
* ~ v u b y *  of 7 u . . ~ t s r ~ h H b  rrt XcJll!;AT r tr~cer  hwmq 64 ha. 
** T b  1 5 . 3 t  tu watsrrr~dbolorqo to i4 fmmmro. 
APC Actual f f a l d  crrf~ci t y . 
TBH Total hUwk pair !rrJUJI&. 
ArrrvJe drrf t (4.1) 
Depth of ayrratlun I n s )  
Theoretical wick11 (cam) 
k t u a l  wrdth tar,) 
Actual f iaf?  c y m ~ c i t y  (hcr/hr) 
'firr per hawtare (hr/)wr) 
Avuaqta & a f t  (kg) lOrZ 12 U 12s 
Actual wadth tans) -r t 130 d !,J 
Cleulinv sf t i  ciency Orwe ~n 1 5 f i  - Once i n  SO ~ t a r f i  
mtur 
llreariticaJ width (mar) I 0 0  
Actclr l  wl&h 4-s) BC 
